THE laboratory diagnosis of influenza comes under two headings: the diagnosis of an influenza epidemic; and the precise diagnosis of illness in patients. But the papers already given to this gathering have shown the need for rapid identification of the agent likely to fill hospital beds, so that due preparation for the load of admissions may be made. Early precise virological diagnosis of an influenza outbreak is also needed; influenza A, especially if the virus shows any appreciable serological variation from the type previously prevalent, has been found more likely to spread far and wide than influenza B; influenza C does not cause significant epidemics. Prompt isolation of a new and especially virulent virus in a country on the other side of the world should enable a fair amount of vaccine to be made here and people specially at risk to be immunized-chronic -bronchitics, diabetics, medical staff, etc., before the epidemic built up here.
Virological diagnosis is also required to characterize the range of clinical pictures being produced by the virus. For example, in the I960-6I outbreak of influenza, I rang up different hospitals in this Region to ask whether their nurses were going down with 'flu.-nurses' homes usually are affected at an early stage-I got the answer 'No, the girls haven't 'flu., but there is a wave of heavy colds going round'. We were able to show later that some at least of these 'colds' were due to influenza virus. At the same time we were isolating influenza virus from the lungs of a man who had dropped dead in the street with a fulminant virus pneumonia of the kind described by Dr. Parker.
Virus Isolation
For virus isolation, throat and/or nose swabs, or, better still, garglings are taken. The patient is asked to gargle with I0 ml. of tissue culture medium (Hanks' solution containing 0.3% lactalbumin hydrolysate and o. i% bovine plasma albumen). Sterile skimmed milk, or a mixture of one part bacteriological broth and three parts of sterile saline, also serve. If a swab is taken it should be a good juicy one. The end of the wooden stick bearing the cotton wool is then broken off into 2 ml. of one of the above media in a 'bijou' bottle. Maassab (I96I) has claimed that tissue cultures of chick-embryo kidney are easy to prepare and that they afford a useful and easy means of isolating both influenza A and B viruses, and that the B virus is more readily isolated in this system than in the amniotic cavity of the chick embryo. Influenza C is rarely isolated by any method.
Serology
Investigations of patients' paired sera for a rise of titre for complement fixing (CF) antibodies or hlimagglutination-inhibiting (HI) antibodies is the easiest way of making a diagnosis, especially when large numbers are being investigated. But these methods are not infallible. Clarke, Heath, Sutton, Sutton and Stuart-Harris (1958) claimed that both these tests were positive only in about 70% of patients with clinically typical influenza in 1957-58; Jensen (I96I) and Dr. Hearn's figures confirm these findings. The method has the further disadvantage that it takes io to 14 days after the onset to get an answer, by which time the patient is usually better or dead.
The titre of CF antibodies diminishes fairly quickly after convalescence and usually falls from the common peak level of I:64 or higher to i:i6 or less within-three months, though in a few patients the titre may perhaps fall more slowly. A very high titre therefore (I :64 or above), in a single serum affords good presumptive evidence that the patient has had recent infection (Grist, Kerr and Isaacs, I96I) . Because of this, the CF titres alone found in sera of the hospital population may be a useful guide in revealing the presence of an influenza epidemic even before the first isolation is made, especially if the virus is very hard to isolate. Fig. 3 shows the number of sera submitted week by week to us having titres of I:I6 or above against influenza A virus over the last few years and you will see that a sudden rise in CF titres has followed hard on the heels of the first isolation or even, as in I962-63, preceded it.
Diagnosis of Epidemics
I am sure that it is in the military barracks, boarding schools, and especially the hospitals, that the watch should be kept for the first appearance of influenza. Before a G.P. has made a clinical diagnosis of influenza he has probably sent into hospital one or two chronic bronchitics who are not feeling very well and are suddenly more breathless, the hospital pathologist has seen at autopsy the first lungs with bright red bronchial linings, and six nurses have reported sick when one had gone sick the week before. Indeed Dr. Hearn has already told you of the way in which one can walk round a ward of chronic bronchitics and make the diagnosis of epidemic influenza simply by inspection of the temperature charts, several having in common an almost simultaneous spike of fever and pulse rate. Having recognized this in 1957 he has rung me up on several occasions since to say 'The 'flu. is back' on seeing this pattern again, and each time he has been right. Only once did I already know from other evidence.
Though it is virtually impossible to prove visitors cannot be excluded as a source-I strongly suspect that this pattern of temperature and pulse change often indicates cross-infection with influenza virus within the ward. This was especially so in 1957 and I958 and again this year, when only an occasional ward showed the pattern, and when it was almost the first indication of A2 virus infection reappearing in the community.
Everybody complains that by the time they hear from the laboratory what the patient has got he is better and has gone home. A really rapid diagnostic technique would be of great value. This exists but is tricky, and works as follows. Sputum in influenza contains exfoliated infected cells. These contain antigen. This antigen can be frequently detected by staining with specific fluorescent antibody. The method has been used diagnostically by Liu (1956, I96I) , and by Hers (I960) and Hers and Mulder (I96I), but has never been extensively exploited because it is technically difficult and also because it only answers the question 'is this influenza A' (or B, etc., as theĉ ase may be); it is not a method, like tissue culture inoculation, lending itself to 'screening' for many different viruses. But if effective antiviral substances should be discovered which have to be tailored for a particular variety of myxovirus, as the thiosemicarbazones must be for the poxviruses, then very rapid virus identification will become really important.
One other possible method of rapid diagnosis looms over the horizon and has so far hardly been explored; the possibility of adapting the negative staining methods of electron microscopy to infected exfoliated cells. PROFESSOR STUART-HARRIS replied that the deaths were mainly in people over the age of 65, and referred to a paper by Francis suggesting that the death rate from pneumonia was fairly constantly proportional to the attack rate in the population; but agreed that the evidence was inadequate to come to a firm conclusion.
A QUESIIONER suggested that in the severe pandemic of 19I8-I9 many deaths might have been caused by malnutrition plus influenza, and remarked that reports of post-influenzal depression were exaggerated; much of it was really an exacerbation or precipitation of preexisting mental illness.
